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DETAILED ACTION 

1 . The Applicant's amendment filed on October 20, 2006, was received. Claims 22 
and 24 were amended. 

Claim Rejections - 35 USC §112 

2. The Claim rejections under 35 U,S.C. 112, second paragraph, with regard to 
Claims 22 and 24 are withdrawn, because the claims have been amended. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

4. Claims 1-3, 5, 7, 22-23 and 26-29 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Chen et al. (US 6,410.142 B1). 

With regard to Claim 1, Chen et al. disclose a nanocomposite membrane 
comprising: a polymer called syndiostatic polystyrene (sps) having cation exchange 
groups; and a layered clay or silicate material uniformly dispersed in the polymer matrix, 
said layered clay or silicate material being intercalated with the polymer (column 2 lines 
14-21). 
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With regard to Claim 2, Chen et al. disclose wherein the silicate or clay is 
selected from the group consisting of smectite, vermiculite, halloysite, sericite, mica, 
and a mixture of the foregoing materials (column 2 lines 65-67). 

With respect to Claim 3, Chen et al. disclose the silicate comprising smectite and 
the smectite being selected from the group consisting of montmorillonite, saponite, 
beidellite, nontronite, hectorite, and stevensite, and a mixture of the foregoing materials 
(column 2 lines 65-67). 

With regard to Claim 5, Chen et al. disclose the amount of silicate particles in a 
range from about 0.1 to 40 parts by weight per 100 parts by weight of the polymer 
matrix (column 2 lines 40-44). 

With regard to Claim 7, Chen et al. disclose wherein the polymer with cation 
exchange groups is styrene monomer (column 1 line 65). 

With regard to Claims 22 and 23, Chen et al. disclose wherein the membrane 
further comprises a cationic surfactant, wherein the cationic surfactant comprises 
organic onium cations (column 3 lines 10-13), wherein the organic onium cations 
comprise n-hexadecyl trimethylammonium bromide and cetylpyridium chloride (column 
3 lines 15-16). 

With regard to Claim 26, Chen et al. disclose a nanocomposite membrane 
comprising: a polymer called syndiostatic polystyrene (sps) having cation exchange 
groups; and a layered clay or silicate material uniformly dispersed in the polymer matrix 
(column 2 lines 14-21); and cationic surfactant adsorbed within the silicate nanoparticles 
(column 2 lines 54-57). 
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With regard to Claims 27 and 28, Chen et al. disclose wherein the membrane 
further comprises a cationic surfactant, wherein the cationic surfactant comprises 
organic onium cations (column 3 lines 10-13), wherein the organic onium cations 
comprise n-hexadecyl trimethylammonium bromide and cetylpyridium chloride (column 
3 lines 15-16). 

With regard to Claim 29, Chen et al. disclose a method of forming a 
nanocomposite membrane, comprising: mixing silicate nanoparticles with surfactant, 
water and a polymer having cation exchange groups, and drying the mixture to form the 
nanocomposite membrane (see Example 1). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US 6,410,142 B1), as applied to Claims 1-3, 5, 7, 22-23 and 26-29, and in further 
view of Blanton et al. (US 6.555,610 B1). 

Chen et al. disclose the nanocomposite in paragraph 4 above, but do not 
disclose the silicate nanoparticles having an average diameter of 1-100nm. 

Blanton et al. disclose a nanocomposite material in which one of the components 
is of the order less than 400 nanometers and the silica clay material belongs to the 
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group of smectites and montmorillonites (column 4 lines 61-66) comprising particles of a 
lateral dimension between 0.01 pm and 10pm which is in the range of 1-100nm (column 
5 lines 15-19). Therefore, at the time of the invention it would have been obvious to one 
of ordinary skill in the art to use a clay or silicate with specific dimensions with the 
nanocomposite of Chen et al., because Blanton et al. teach improving the mechanical 
properties of membranes with these specific dimensions (column 4 line 18). 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US 6,410,142 B1), as applied to Claims 1-3, 5, 7. 22-23 and 26-29. and in further 
view of Grot et al. (US 5.919,583). 

Chen et al. disclose the nanocomposite in paragraph 4 above, but do not 
disclose the polymer cation group as being a highly fluorinated polymer with sulfonate 
groups as proton exchange groups at terminals of side chains and containing fluorine 
atoms that amount to at least 90% of the total number of fluorine and hydrogen atoms 
bound to carbon atoms of the backbone side chains of the polymer 

Grot et al. disclose cation exchange groups consisting of sulfonate, carboxylate, 
phosphate, imide, sulfonamide and sulfonamide groups, further including copolymers of 
trifluoroethyene, tetrafluoroethylene. styrene-divinyl benzene, and, a,p,|3- 
trifluorostyrene, a polymer backbone which is highly fluorinated and the ion exchange 
groups are sulfonate groups and at least 90% of the total number of halogen and 
hydrogen atoms are fluorine atoms (column 3 lines 33-37 and 55-61). Therefore, at the 
time of the invention it would have been obvious to one of ordinary skill in the art to 



Application/Control Number: 10/616,998 Page 6 

Art Unit: 1745 

combine the cation exchange groups with the nanocomposite of Chen et al., because 
Grot et al. teach increasing the transport of protons across the membrane and for 
enhanced mechanical properties such as increased stiffness (column 3 lines 2 and SC- 
SI). 

8. Claims 6, 9, 10, 14-15, 17-19,21 and 24-25 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Chen et al. (US 6.410.142 B1), as applied to Claims 1-3, 5, 
7. 22-23 and 26-29, and in further view of Taft . Ill et al. (US 6,630.265 B1). 

Chen et al. disclose the nanocomposite in paragraph 4 above, but do not 
disclose the cation exchange groups of the polymer being selected from the group 
consisting of a sulfonate acid group, a carboxyl group, a phosphoric acid group, an 
imide group, a sulfonamide group, a sulfonamide group and a hydroxyl group, the 
nanocomposite membrane having a thickness of 30-200pm, and a fuel cell comprising 
an anode, cathode having the nanocomposite membrane interposed between the 
anode and cathode. 

With regard to Claims 6 and 18, Taft et al. disclose the cation exchange groups 
of the polymer being selected from the group consisting of sulfate, phosphate or 
carbonate groups (column 6 lines 17-19). Therefore, at the time of the invention it 
would have been obvious to one of ordinary skill in the art to use the above polymer 
containing the specific cation exchange groups with the nanocomposite of Chen et al.. 
because Taft et al. teach these polymers increasing the mechanical strength of the 
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nanocomposite and increasing the proton conductivity during electrochemical cell 
operation (column 6 lines 17-19). 

With regard to Claims 9 and 21, Taft et al. disclose the nanocomposite 
membrane having a thickness ranging from about lOpm to 200^lm and preferably from 
about 45|jm to 100pm (column 6 lines 42-45). Therefore, at the time of the invention it 
would have been obvious to one of ordinary skill in the art to use the polymer having a 
specific thickness v\/ith the nanocomposite of Chen et al., because Taft et al. teach the 
membrane being physically robust enough to withstand manufacturing processes and 
pressure differentials within the stack and so as not degrade in the stack environment 
(column 6 lines 51-58). 

With regard to Claim 10, Taft et al. disclose a fuel cell comprising a cathode 
where a reduction of an oxidizing agent occurs, an anode where oxidation of fuel occurs 
and the nanocomposite electrolyte membrane interposed between the anode and 
cathode (column 6 lines 62-67 and column 7 lines 1-9). Therefore, at the time of the 
invention it would have been obvious to one of ordinary skill in the art to use the 
nanocomposite of Chen et al. interposed between the anode and cathode of a fuel cell, 
because Taft et al. teach the nanocomposite membrane being comparable to Nafion, 
Nafion typically being used as a membrane in fuel cells, and the nanocomposite 
exhibiting higher proton conductivity at elevated temperatures, greater mechanical 
strength, and higher ion exchange capacity (column 6 lines 49-58). 
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With regard to Claim 14. Chen et al. disclose wherein the silicate or clay is 
selected from the group consisting of smectite, vermiculite, halloysite, sericite, mica, 
and a mixture of the foregoing materials (column 2 lines 65-67). 

With respect to Claim 15, Chen et al. disclose the silicate comprising smectite 
and the smectite being selected from the group consisting of montmorillonite, saponite, 
beidellite, nontronite, hectorite, and stevensite, and a mixture of the foregoing materials 
(column 2 lines 65-67). 

With regard to Claim 17, Chen et al. disclose the amount of silicate particles in a 
range from about 0.1 to 40 parts by weight per 100 parts by weight of the polymer 
matrix (column 2 lines 40-44). 

With regard to Claim 19, Chen et al. disclose wherein the polymer with cation 
exchange groujDS is styrene monomer (column 1 line 65). 

With regard to Claims 24 and 25, Chen et al. disclose wherein the membrane 
further comprises a cationic surfactant, wherein the cationic surfactant comprises 
organic onium cations (column 3 lines 10-13), wherein the organic onium cations 
comprise n-hexadecyl trimethylammonium bromide and cetylpyridium chloride (column 
3 lines 15-16). 

9. Claims 11-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen et al. (US 6,410,142 B1) and Taft, III etal. (US 6,630,265 B1), as applied to 
Claims 1-3, 5-7, 9, 10, 14, 15, 17-19 and 21-29 above, and in further view of Yen etal. 
(US 5,795,496). 
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Chen et al. and Taft et al. disclose the fuel cell in paragraph 8 above, but do not 
disclose the cathode and anode are connprising catalyst layers containing carbon 
supported platinum catalysts, and the anode further comprising a platinum-ruthenium 
catalyst. 

Yen et al. discloses an anode formed from platinum-ruthenium alloy particles 
dispersed in high surface area carbon (column 3 lines 32-34) and a cathode in which 
platinum particles are bonded to a carbon backing material (column 3 lines 57-58). 
Therefore, at the time of the invention it would have been obvious to one of ordinary skill 
in the art to use the specific anode and cathode materials above with the fuel cell of 
Chen et al. and Taft et al., because Yen et al. teach these catalyst containing anodes 
and cathodes providing more efficient electro-oxidation (column 3 line 55). 

10. Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US 6.410,142 B1) and Taft , III et al. (US 6.630,265 B1), as applied to Claims 1-3, 5- 
7, 9, 10, 14, 15, 17-19 and 21-29 above, and in further view of Blanton etal. (US 
6,555,610 81). 

Chen et al. and Taft et al. disclose the fuel cell in paragraph 8 above, but do not 
disclose wherein the silicate nanoparticles have an average diameter of 1-100 nm. 

Blanton et al. disclose a nanocomposite material in which one of the components 
is of the order less than 400 nanometers and the silica clay material belongs to the 
group of smectites and montmorillonites (column 4 lines 61-66) comprising particles of a 
lateral dimension between 0.01 pm and 10|jm which is in the range of 1-100nm (column 
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5 lines 15-19). Therefore, at the time of the invention it would have been obvious to one 
of ordinary skill in the art to use a clay or silicate with specific dimensions with the 
nanocomposite of Chen et al. and Taft et al., because Blanton et al. teach improving the 
mechanical properties of membranes with these specific dimensions (column 4 line 18). 

1 1 . Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chen et 
al. (US 6.410,142 B1) and Taft, III et al. (US 6,630,265 B1), as applied to Claims 1-3, 5- 
7, 9, 10, 14, 15, 17-19 and 21-29 above, and in further view of Grot et al. 
(US 5,919.583). 

Chen et al. and Taft et al. disclose the fuel cell in paragraph 8 above, but do not 
disclose the polymer cation group as being a highly fluorinated polymer with sulfonate 
groups as proton exchange groups at terminals of side chains and containing fluorine 
atoms that amount to at least 90% of the total number of fluorine and hydrogen atoms 
bound to carbon atoms of the backbone side chains of the polymer. 

Grot et al. disclose cation exchange groups consisting of sulfonate, carboxylate, 
phosphate, imide. sulfonamide and sulfonamide groups, further including copolymers of 
trifluoroethyene, tetrafluoroethylene. styrene-divinyl benzene, and, a.p.p- 
trifluorostyrene, a polymer backbone which is highly fluorinated and the ion exchange 
groups are sulfonate groups and at least 90% of the total number of halogen and 
hydrogen atoms are fluorine atoms (column 3 lines 33-37 and 55-61). Therefore, at the 
time of the invention it would have been obvious to one of ordinary skill in the art to 
combine the cation exchange groups with the fuel cell of Chen et al. and Taft et al., 
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because Grot et al, teach increasing the transport of protons across the membrane and 
for enhanced mechanical properties such as increased stiffness (column 3 lines 2 and 
30-31). 

Response to Arguments 
12. Applicant's arguments see pages 9-15, filed October 20, 2006, have been fully 
considered and are persuasive. The 35 U.S.C. 102 (b) rejection of Taft et al. (US 
6,630,265), with respect to Claims 1-3, 6, 7, 9-10, 14-15, 18 and 21. and Blanton et al. 
(US 6,555,610), with respect to Claims 26 and 29, have been withdrawn because 
Applicant's arguments are persuasive. However, upon further consideration, a new 
ground(s) of rejection is made in view of newly found prior art, Chen et al. (US 
6,410,142 B1). 

Conclusion 

Any inquiry concerning this communication or eartier communications from the 
examiner should be directed to Karie O'Neill whose telephone number is (571) 272- 
8614. The examiner can normally be reached on Monday through Friday from 8am to 
5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Infomiation Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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